HAL Id: jpa-00254833 https://hal.archives-ouvertes.fr/jpa-00254833
Submitted on 1 Jan 1997
HAL is a multi-disciplinary open access archive for the deposit and dissemination of scientific research documents, whether they are published or not. The documents may come from teaching and research institutions in France or abroad, or from public or private research centers.
L'archive ouverte pluridisciplinaire HAL, est destinée au dépôt età la diffusion de documents scientifiques de niveau recherche, publiés ou non, emanant desétablissements d'enseignement et de recherche français ouétrangers, des laboratoires publics ou privés.
INTRODUCTION
In order to identify the mechanisms of microwave absorption in ferrimagnetic materials, many experiments were performed in the ideal case of single-crystal garnet films with a high uniaxial anisotropy field and supporting parallel stripe domains. In this simple configuration, several kinds of magnetic excitations such as domain wall resonances and domain mode ferromagnetic resonances (DM-FMR) were observed. The DM-FMR are due to the gyromagnetic phenomenon perturbated by the multidomain structure as predicted by Polder and Smit [I] . In the case of parallel stripe domains, two modes denoted o-and o+ [2] can be excited according to the orientation of the rf magnetic field h either parallel (w'mode) or perpendicular (w-mode) to the stripe direction. The DM-FMR dynamic susceptibility can be computed by using the Smit -Beljers (S-B) theory 131. Satisfactory agreements between experimental and theoretical results are reported concerning the zero-field DM-FMR microwave absorption [4] . In this paper, we study microwave power absorption spectra Pa(H) where H is a planar dc field. The experimental field and frequency dependences of microwave absorption are analyzed in light of S-B model.
MATERIAL AND EXPERIMENTAL PROCEDURE
The sample used in this study was rare earth bismuth-substituted single-crystal garnet film (YS~nLuBica)~ (FeSi)s 012 grown by LPE on a (11 1)-oriented GGG substrate. The main magnetic parameters were : the saturation induction 4nMs = 1420 G, the uniaxial anisotropy field HKU = 2180 Oe, the damping parameter a =0.07 and the gyromagnetic ratio y = 1.92 s-'~e-' . The remanent domain structure corresponded essentially to parallel stripe domains characterized by the aspect ratio Po I t where Po is the zero-field stripe period and t is the film thickness. The microwave absorption experiments were performed in the frequency range 6-1lGHz using a highly sensitive FMR spectrometer with a non-resonant microstrip transmission line in a planar field-swept configuration. The shape of planar microstrip excitation line induces a rf magnetic field h in the film plane. The in-plane dc field H was along the stripe direction.
MAIN RESULTS AND DISCUSION
The recorded power absorption spectra Pa(H) exhibit the following characteristics : in the unsaturated region for the frequency f < 8.5 GHz two peaks are clearly observed (Fig.la) ). As the frequency increases the resonance fields Hrl, Hr2 associated with these two peaks are shifted towards lower fields. The shift is more important in the case of the resonance peak H,, at the low-field side (Fig. 2) . For f 2 8.5 GHz only one peak is noted whose resonance field decreases with increasing of the frequency (Fig.1 b) )
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The experimental spectra are analyzed in light of the extended S-B theory [4,5]. For each value of H, the computation procedure is the following : determination of the period and the demagnetization factor Nzzof the parallel stripe domains structure calculation of the DM-FMR dynamic susceptibility x = x'-j 2 ' ' from the Landau-Lifshitz equation :
1 The calculated spectra Pa (H) = -o h2 X" (H) are displayed for two frequencies f = 8 and 10 GHz in Figs 1 a) ,b).
2
At 8 GHz the theory predicts the existence of the only wC mode which is not consistent with the two experimentally observed peaks. Such a discrepancy was first pointed out by Bi [6] who studied the effect of the rf magnetic field orientation with respect to the slripe direction on the DM-FMR absorption. In the presence of a sufficiently strong magnetic dc field H parallel to the stripe direction, a splitting of the o+ mode into two subpeaks was observed when a rf magnetic field component parallel to the stripe direction exists. Such conditions are verified in our experiments. At 10 GHz the absorption occurs at near zero field. A satisfactory agreement is obtained with the w+ mode absorption deduced from the theory. 
CONCLUSION
In this study, it is shown that even in the simple parallel stripe domains structure the power absorption spectra Pa (H) present complex shapes in the low-field region with one or two peaks. The extended S-B theory appears inadequate to describe the whole observed behaviours. A further investigation is in progress to understand the origin of the DM-FMR splitting.
